APRIL/MAY 2023 


CMA53 — COMPLEX ANALYSIS — I 


Time : Three hours Maximum : 75 marks 


SECTION A — (10 x 2 = 20 marks) 


Answer ALL questions. 


LJ yf Rind the modulus of EAAS 5 
ei] 4i+(1+i) 


2+i 3 : 5 ; 
Gey Qir Gorssong san Muah. 


2. Evaluate lim [x+i(Qx+y)]. 
lim [x +i(2x +y)] wAUIAGs. 


3. Write C.R. equations in polar form. 


C.R. sweuim@saer Guremir agd rgis. 


4. Prove that f(z)=e* (cosy -isin y) is nowhere 
differentiable. 
f(z)=e* (cosy-isin y) -8 ore Gamus 
Yyurg ra HA. 
4412 


10. 


Prove that the real and imaginary parts of an 
analytic function are harmonic functions. 


PG UGBUUMIE, Geweduum yer armour wormed 
Shuse uEeslsdt anmiGorals  Geweun@asdr 
crores Hleplsseytd. 
Prove that the 
u=3x" y+2x -y -2y?. 


function is harmonic 


w=8x? y+2x7— 3-2 y? 


Qswaour® anmtGorailé 
cremTLiens Amish. 


What is bilinear transformation? 
Apyma om creme ererat? 


Find the invariant points of the transformations 


TEE Ippmsaier wrp  Yydraflsonard 
sm Mwah. 

State Cauchy’s integral formula. 

Cauchy’s-er AsnanssGsp @S5qb-cueopwigy. 


Evaluate pa where C is the circle |z|=1. 
a278 

5 DAUNA, C cremugy eur eļ= 

e 
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18. 


19. 


20. 


Find the analytic function f(z)=u+iv given that 
u-v=e" (cosy-sin y) š 

u-v=e*(cosy-siny), aae, f(z)=u+iv -or 
ugüurùuy Asudur mhi saw Mueyb. 

Find the bilinear transformation which maps the 
points 2,=2,2,=1, 2,=-2, onto 
w,=1, w, =i, w,;=—1 respectively. 
2,=2,2,=1,2,=-2, (qampu w,=1, w.=i,w,=-1 
aad Agpac wombnsess sn Mua. 


(a) Evaluate f oa where C is the circle 


* -rila 


lel=1. 


zdz where C is the circle 


(b) Evaluate i= 


Iga 


je=2 n 


T -g wAUGG, C riug att 


zil4Ý 
fe\=1 

2x 
Vary wAUGG, C cremug) wtib 


kļ=2. 
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16. 


17. 


(a) 


£ 


SECTION C — (8 x 10 = 30 marks) 
Answer any THREE questions. 


Find the Cartesian form of the equation. 
z-4i)’ +[e+4i) =34. 


If z is a complex number such that 2z=1 77,2 


compute j+ al +1 -2| $ 


ke-4 +e+4if =34 erent 


FLOGoTLITL_1G eT, | 
SricAucr agagseons sao Mwiayto. tea 


x 
Z aaus gO Asar rairs Ash, 
l+} +h-2) g aisg. 


If f(z) and f(z) are analytic in D show that 
f(z) is constant in that region. 


Prove that the functions f(z) and TS are 
simultaneously analytic. 


f(z) obb TS D- uGUUME rala 218) 
Amaras ra Aish. 


f(z) wim F) Gr Gordo ugtuimisoy 
aa Amish. 
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12. 


(b) 


(a) 


SECTION B — (6 x 5 = 25 marks) 


Answer ALL the questions. 


Express each of the following functions in 
the form u(x, y)+iv(x,y) 


Q w=27+1 
(ii) eee 
z 
oA diab gadar  GswdumMscnoruyi 
i u(x, y)+iv(v,y) ayajo Qachiu@ssayd 
@ w=22+1 
(ii) oe 
Z 
Or 
Evaluate im 
2z>-i 1-Z 
wAUGAG®@sS lim BEE 
z>-i 1-Z 


Prove that any analytic function f(z)=u+iv 
with arg f(z) constant is itself a constant 
function. 
as f(z)=utiv uGUUMMe, QswdurAb arg 
f(z) @@ wih rad f(z)- ge whl 
soin crear HA. 

Or 
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13. 


14. 


(b) 


(a) 


(b) 


(a) 


Test whether the following function is 
analytic e* (cos y-isin y). 

Niao Gewour® ugscumieas 2 grensM crest 
GenSésayd e* (cosy—isin y). 


2 2 
If f(z) is analytic prove that (2 | 
Xx 


TORTOR 


m 
Ox 


f(z) aang USL crad E + z) 


FOFO -e Amassa. 
Or f 
Find the function f(z)=u+iv such that fe) 
is analytic given that w=cosxcosh y. 
f(z) aaus UGUUMLa rala Gsn@ssuury 
u=cosx cosh y -6T f(z)=u+iv erent) 
Asud ws semua. 
Find the points where E is conformal. 
z 


Also find the critical points if any. 


w=z+} Qorss0rs QGESGb yairalsmers 
Ea Wns Gogi MéAuorer yarasa 
AU SrA sangis. 

Or 
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Under the transformation w=iz+i show that 
the half plane x>0 maps onto the half plane 
u>l. 


w=iz+i aem 2 morima x>0 cron AV 
smb v>1 aar mpd riums sr AisaT. 


Evaluate fiz dz where C is the closed curve 
c 


consisting of the upper semicircle |e[=1 and 
the segment -1<x<1. 


fizaz -g ws, C arius Awab 
\el=1 -a God apyu wma. wbb Ay 
—Usosie 


Or 


z 
Evaluate f < fi dz where C is positively 
a+ 
c 


oriented circle k-i =o 


Pra DASA, C ragi Gprwwm 


ENTS ULL l-i] =2. 
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